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Wayland, Mass. 01778 
September 14, 1982 
Subject: Final Report, Task 1: Thermal Radiative Properties of Materials 
Emittance Measurements 
Dear Ms. Keefe: 
The normal emittance as a function of temperature over the wavelength region 
5.6 to 6.2 ~m has been measured by Georgia Tech. A Barnes IT-7 infrared 
sensitive pyrometer was used. The experimental set up is shown in Figure 1. 
Nine samples that were supplied by Raytheon were measured. Table 1 is 
a compilation of the normal emittances. Figures 2 and 3 show the variation 
of emittance as a function of temperature. 
The unknown emittance was determined by comparison with two known materials. 
Oxidized Kanthal and Platinum were used as standards for these measurements. 
It was not possible to make measurements below 4000 F with the sample inside 
the furnace with the Barnes pyrometer. Measurements at 200° F were made by 
moving the pyrometer to within 12 11 of the heated samples. This was the 
minimum temperature for which data could be obtained. 
The Measurements at 200° F were made after the 400, 700 and 1000° F 
determi nations. Changes in the surface caused emittance values to be 
higher than a linear extrapolation would have indicated in all cases 
except E 12. These values are indicated by the dotted lines of Figures 2 
and 3. 
Samples E 11, 31 and 51 all had a blue appearance after the 1000° F test . 
All samples have been photographed and will be returned to Raytheon. 
Sincerelv. 
Jo~ C. Handley 
Senior Research Engineer 
jw 
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IN FURNACE TURNTABLE: 
(i) Kantha 1 Standard 
G) Test Sample 
(j) Rough Platinum Foil 
CV Foam Silica Plug 
TABLE 1 
MEASURED EMITTANCES OF MECHANICAL SAMPLES 
TemQerature 
Sameles 200{1 J 400 700 1000 
E 11 0.22 + 0.03( 3) 0.16 + 0.03 0.16 + 0.02 0.17 + 0.01 
- 0.02 
* E 12 0.41 + 0.03 0.50 + 0.01 0.49 + 0.01 0.49 + 0.01 
- 0.02 
* E 13 0.49 + 0.01 0.48 + 0.02 0.48 + 0.01 0.49 + 0.01 
E 47 0.37 + 0.03 0.11 + 0.01 0.12 + 0.02 0.40 + 0.03 
- 0.04 - 0.01 - 0.04 
* E 45 0.73 + 0.03 0.52 + 0.01 0.53 + 0.01 0.66 + 0.01 
- 0.02 
E 46 * 0.58 + 0.03 0.55 + 0.02 0.58 + 0.01 0.70 + 0.01 
- 0.01 
E 21 0.32 + 0.02 0.19 + 0.02 0.17 + 0.02 0.28 + 0.01 
- 0.03 
E 51 0.16 + 0.01 0.10 + 0.01 0.10 + 0.01 0.12 + 0.01 
- 0.04 
E 31 0.17 + 0.04 0.10 + 0.01 0.10 + 0.01 0.12 + 0.01 
- 0.02 
Kanthal( 2J 0.51 0.52 0.54 0.55 
Platinum( 2) 0.090 0.096 0.105 0.113 
Notes: 
* Debris damaged. 
(l)Measurements at 200° F were after the 1000° F series. This was 
the lowest temperature measurement possible with the Barnes IT-7. 
(2)These two materials were used as standards for comparison with 
each unknown sample. 
(3)The range of the measurements is shown along with the average 
value of several determ·inations (3 to 6). 
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Figure 3. Emittances of Samples. 
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